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(54) FLASH MEMORY DEVICE 

(5 7) Abstract: 

PROBLEM TO BE SOLVED: To make easily 
M executable complicated memory writing 
operations to a flash memory without requiring 
any dedicated software, by allowing a memory 
control means to control writing to the flash 
memory by blocks consisting of memory cells. 
SOLUTION: The memory control means 10 
holds a write address and data by controlling an 
address register 20 and a data register 40. The 
memory control means 10 controls a flash 
memory address selector 50 to obtain the 
number of a block to be written from the address 
that the address register 20 holds, supplies 
sequential addresses to the flash memory 51 
through the flash memory address 50 to reads data out of the flash memory 51 with the 
obtained block number in order, and then stores them in a data memory 44. Further, the 
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control means 10 writes a command in the flash memory 51 to write new data in the 
flash memory 51. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim l] The memory control means which is flash memory equipment which performs 
writing and elimination for the block which consists of two or more memory cells as a 
unit, and controls the whole, The address register holding the address of an address bus, 
and the data register holding the data of a data bus, The flash memory address selector 
which chooses the address of said address bus, and the address which said memory 
control means outputs, The flash memory which considers the address which said flash 
memory address selector outputs as an address input, The flash memory data buffer 
which connects said flash memory and said data bus, It has data memory with the 
memory capacity of the same magnitude as the block which is the unit which performs 
writing and elimination of said flash memory. Said memory control means The address 
of said address bus is made to supply to said flash memory through said flash memory 
address selector at the time of data read-out. Reading appearance of the data of the 
address of said address bus is carried out from said flash memory. The data by which 
reading appearance was carried out from said flash memory are sent out to said data 
bus through said flash memory data buffer. Said memory control means While making 
the address of said address bus hold to said address register at the time of data writing, 
the data of said data bus are made to hold to said data register. The block number of the 
block which should perform writing and elimination in said flash memory is obtained 
from the address made to hold to said address register. By supplying the address 
included in the block of this block number to said flash memory through said flash 
memory address selector Reading appearance of the data of each address other than the 
address made to hold to said address register among all the addresses of the block 
shown with said block number is carried out from said flash memory. It is made to write 
in the location corresponding to each address other than the address which held the 
data by which reading appearance was carried out from said flash memory to said 
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address register among all the addresses of said block in said data memory. It is made to 
write in the location corresponding to the address which made the data made to hold to 
said data register hold to said address register in said data memory. Flash memory 
equipment characterized by making the data of a block of said block number in said 
flash memory eliminate, and making it make the data of said data memory write in to 
the block of said block number in said flash memory. 

[Claim 2] The memory control means which is flash memory equipment which performs 
writing and elimination for the block which consists of two or more memory cells as a 
unit, and controls the whole, The address register holding the part I part address 
corresponding to the block number of the block which should perform writing and 
elimination of the addresses which consist of the part I part address and the part II part 
address of an address bus, The comparator which compares with the part I part address 
of the addresses of said address bus the part I part address which said address register 
held, The flash memory address selector which chooses the address of said address bus, 
and the address which said memory control means outputs, The flash memory which 
considers the address which said flash memory address selector outputs as an address 
input, The flash memory data buffer which connects said flash memory and said data 
bus, The data memory address selector which chooses the part II part address of the 
addresses of said address bus, and the address for the control which said memory 
control means outputs, It has the storage capacity of the same magnitude as the block 
which is the unit which performs writing and elimination of said flash memory. The 
data memory to which a data flag is set corresponding to the address with which the 
address which said data memory address selector outputs is considered as an address 
input, and data are written in, It has the data memory data buffer which connects said 
data memory and said data bus. Said memory control means When said comparator is 
made to compare the address of said address bus, and the address held at said address 
register at the time of data read-out and an inequality output . occurs from said 
comparator The address of said address bus is made to supply to said flash memory 
through said flash memory address selector. Reading appearance of the data of the 
address of said address bus is carried out from said flash memory. When the data by 
which reading appearance was carried out from said flash memory are sent out to said 
data bus through said flash memory data buffer and a coincidence output occurs from 
said comparator The part II part address of the addresses of said address bus is 
supplied to said data memory through said data memory address selector. When the 
data flag corresponding to the part II part address of the addresses of said address bus 
is set to said data memory, reading appearance of the data of the part II part address of 
the addresses of said address bus is carried out from said data memory. The data by 
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which reading appearance was carried out are sent out from said data memory to said 
data bus through said data memory data buffer When the data flag corresponding to 
the part II part address of the addresses of said address bus is not set to said data 
memory, the address of said address bus is made to supply to said flash memory through 
said flash memory address selector. Reading appearance of the data of the address of 
said address bus is carried out from said flash memory. The data by which reading 
appearance was carried out from said flash memory are sent out to said data bus 
through said flash memory data buffer. Said memory control means While not writing 
in data once [ after / powering on ] at the time of data writing The part I part address of 
the addresses of said address bus is made to write in said address register. By giving the 
part II part address of the addresses of said address bus to said data memory through 
said data memory address selector While making the location corresponding to the part 
II part address of the addresses of said address bus of said data memory memorize the 
data of said data bus through said data memory data buffer The data flag corresponding 
to the part II part address of the addresses of said address bus is made to set. Said 
memory control means While writing in data once at least after powering on at the time 
of data writing When said comparator is made to compare the part I part address which 
said address register held, and the part I part address of said address bus and a 
coincidence output occurs from said comparator By giving the part II part address of the 
addresses of said address bus to said data memory through said data memory address 
selector While making the location corresponding to the part II part address of the 
addresses of said address bus of said data memory memorize the data of said data bus 
through said data memory data buffer When the data flag corresponding to the part II 
part address of the addresses of said address bus is made to set and an inequality 
output occurs from said comparator It lets said data memory address selector and a 
flash memory address selector pass for each address included in the block corresponding 
to the part I part address which said address register held [ sequential ], respectively. 
By giving in common to said data memory and said flash memory Data are made to copy 
to said data memory only about the address with which the data flag is not set by said 
data memory among each address included in the block corresponding to the part I part 
address of the addresses of said address bus in said flash memory. The data of the block 
corresponding to the part I part address of the addresses of said address bus in said 
flash memory are eliminated. The data of said data memory are made to write in the 
block corresponding to the part I part address of the addresses of said address bus in 
said flash memory. Cancel the set of the data flag of said data memory, and the part I 
part address of the addresses of said address bus is made to write in said address 
register. By giving the part II part address of the addresses of said address bus to said 
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data memory through said data memory address selector While making the location 
corresponding to the part II part address of the addresses of said address bus of said 
data memory memorize the data of said data bus through said data memory data buffer 
Flash memory equipment characterized by making it make the data flag corresponding 
to the part II part address of the addresses of said address bus of said data memory set. 
[Claim 3] The memory control means which is flash memory equipment which performs 
writing and elimination for the block which consists of two or more memory cells as a 
unit, and controls the whole, The part II part address corresponding to the block 
number of the block which should perform writing and elimination of the addresses 
which consist of the part I part address, the part II part address, and the part III part 
address of an address bus, and the address which said memory control means outputs 
The address tag memory address selector to choose and the address tag memory to 
which an address tag flag is set corresponding to the address with which the address 
outputted from said address tag memory address selector is considered as an address 
input, and data are written in, The address tag memory data buffer which connects said 
address tag memory and said address bus, and supplies the part I part address of said 
address bus to said address tag memory as a data input, The comparator which 
compares with the part I part address of the addresses of said address bus the address 
by which reading appearance is carried out from said address tag memory by 
considering the part II part address of the addresses of said address bus as an address 
input, The flash memory address selector which chooses the address of said address bus, 
and the address which said memory control means outputs, The flash memory which 
considers the address outputted from said flash memory address selector as an address 
input, The flash memory data buffer which connects said flash memory and said data 
bus, The data memory address selector which chooses the part II part address of the 
addresses of said address bus and the part III part address, and the address for the 
control which said memory control means outputs, It has the same capacity as a part for 
the number equivalent to the magnitude of the address space of said part II part 
address of the block which is the unit of the writing and elimination of said flash 
memory. The data memory to which a data flag is set corresponding to the address with 
which the address which said data memory address selector outputs is considered as an 
address input, and data are written in, It has the data memory data buffer which 
connects said data memory and said data bus. Said memory control means In the time 
of data read-out said address tag memory address selector for the part II part address of 
the part I part address of the addresses of said address bus, and the addresses of said 
address bus as a through address input When said comparator is made to compare the 
data which carried out reading appearance from said address tag memory and an 
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inequality output occurs from said comparator The address of said address bus is made 
to supply to said flash memory through said flash memory address selector. Reading 
appearance of the data of the address of said address bus is carried out from said flash 
memory. When the data by which reading appearance was carried out from said flash 
memory are sent out to said data bus through said flash memory data buffer and a 
coincidence output occurs from said comparator The part II part address of the 
addresses of said address bus and the part III part address are supplied to said data 
memory through said data memory address selector. When the data flag corresponding 
to the part II part address of the addresses of said address bus and the part III part 
address is set to said data memory Reading appearance of the data of the part II part 
address of the addresses of said address bus and the part III part address is carried out 
from said data memory, being alike - The data by which reading appearance was 
carried out are sent out from said data memory to said data bus through said data 
memory data buffer. When the data flag corresponding to the part II part address of the 
addresses of said address bus and the part III part address is not set to said data 
memory The address of said address bus is made to supply to said flash memory 
through said flash memory address selector, being alike - Reading appearance of the 
data of the address of said address bus is carried out from said flash memory. The data 
by which reading appearance was carried out from said flash memory are sent out to 
said data bus through said flash memory data buffer. Said memory control means 
Before completing the writing to all the addresses of said address tag memory at the 
time of data writing While considering said address tag memory address selector for the 
part II part address of the addresses of said address bus as a through address input and 
making it write in said address tag memory by making the part I part address of the 
addresses of said address bus into a data input The address tag flag corresponding to 
the address which performed the data writing in said address tag memory is made to set. 
By giving the part II part address of the addresses of said address bus, and the part III 
part address to said data memory through said data memory address selector While 
making the location corresponding to the part II part address of the addresses of said 
address bus of said data memory, and the part III part address memorize the data of 
said data bus through said data memory data buffer The data flag corresponding to the 
part II part address of the addresses of said address bus in said data memory and the 
part III part address is made to set. Said memory control means After the writing to all 
the addresses of said address tag memory is completed and all the address tag flags of 
all of said address tag memory that carried out the address mapping are set at the time 
of data writing Said comparator is made to compare the data which carried out reading 
appearance from said address tag memory by considering the part II part address of the 
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part I part address of the addresses of said address bus, and the addresses of said 
address bus as an address input. When a coincidence output occurs from said 
comparator, it is said data memory address selector about the part II part address of the 
addresses of said address bus, and the part III part address. While making the location 
corresponding to the part II part address of the addresses of said address bus of said 
data memory, and the part III part address memorize the data of said data bus through 
said data memory data buffer by letting it pass and giving to said data memory The 
data flag corresponding to the part II part address of the addresses of said address bus 
of said data memory and the part III part address is made to set. When an inequality 
output occurs from said comparator With the data which all the addresses and those 
addresses of said address tag memory were made to memorize It lets said data memory 
address selector and a flash memory address selector pass for each address included in 
the block of the number corresponding to two or more sets of part I part addresses and 
the part II part address which are decided, respectively [ sequential ], respectively. By 
giving in common to said data memory and said flash memory Only about the address 
with which the data flag is not set by said data memory among each address included in 
the block of the number corresponding to two or more sets of part I part addresses in the 
address of said address bus in said flash memory, and the part II part address, data 
Make it copy to said data memory, and the data of the block corresponding to two or 
more sets of part I part addresses and the part II part address which are decided, 
respectively with the data which all the addresses and those addresses of said address 
tag memory were made to memorize are eliminated. The data of said data memory are 
made to write in the block corresponding to two or more sets of part I part addresses in 
the address of said address bus in said flash memory, and the part II part address. Until 
it cancels the set of the data flag of said data memory and completes the writing to all 
the addresses of said address tag memory While considering said address tag memory 
address selector for the part II part address of the addresses of said address bus as a 
through address input and making it write in said address tag memory by making the 
part I part address of the addresses of said address bus into a data input The address 
tag flag corresponding to the address which performed the data writing in said address 
tag memory is made to set. By giving the part II part address of the addresses of said 
address bus, and the part III part address to said data memory through said data 
memory address selector While making the location corresponding to the part II part 
address of the addresses of said address bus of said data memory, and the part III part 
address memorize the data of said data bus through said data memory data buffer 
Flash memory equipment characterized by making it make the data flag corresponding 
to the part II part address of the addresses of said address bus in said data memory, and 



JP09- 149054 



the part III part address set. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to memory apparatus, such as a personal 

computer and a Personal Digital Assistant. 

[0002] 

[Description of the Prior Art] Conventionally, using a dynamic RAM and a static RAM 
as main storage, such as a personal computer and a Personal Digital Assistant, one 
approach continued energization to the memory apparatus, even if the power source 
was disconnected, and it held data. Another had a method of using nonvolatile memory, 
such as a flash plate RAM. 
[0003] 

[Problem(s) to be Solved by the Invention] By the 1st approach in the above-mentioned 
conventional approach, in order to have to continue feed to memory, before the cell was 
lost, charge and exchange of a cell had to be carried out. .However, since there was 
consumption of a cell also when not using a device, it had the danger that a cell would 
be lost during an intact period, therefore data would be destroyed. Moreover, in order to 
have to supply a power source to memory also to exchange of a cell, the device of 
building in a small cell was required. 

[0004] By the 2nd approach, since it was unnecessary in the feed to the memory in the 
condition of having disconnected the power source, although the danger of being based 
on the 1st approach disappeared, there were some limits according to the capacity of a 
flash memory. Although the read-out rate had the usual memory and the speed which is 
not inferiority, the flash memory needed to require time amount for writing, and needed 
to perform write-in actuation with the special mode. In order to avoid this limit, the 
software of dedication, like basic software (OS) manages a flash memory was required. 
In addition, since the write-in time amount over a flash memory was long, it also had 
the trouble that the engine performance fell to general memory again. 
[0005] This invention does not solve the above-mentioned trouble for using a flash 
memory as main storage, such as a personal computer and a Personal Digital Assistant, 
and it aims at offering the flash memory equipment which can write in without needing 
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the software of dedication. In addition, it aims at offering the flash memory equipment 

to which it writes and degradation by time amount is made as for things few. 

[0006] 

[Means for Solving the Problem] The memory control means which flash memory 
equipment according to claim 1 is flash memory equipment which performs writing and 
elimination for the block which consists of two or more memory cells as a unit, and 
controls the whole, The address register holding the address of an address bus, and the 
data register holding the data of a data bus, The flash memory address selector which 
chooses the address of an address bus, and the address which a memory control means 
outputs, The flash memory which considers the address which a flash memory address 
selector outputs as an address input, The flash memory data buffer which connects a 
flash memory and a data bus, It has data memory with the memory capacity of the same 
magnitude as the block which is the unit which performs writing and elimination of a 
flash memory. A memory control means The address of an address bus is made to supply 
to a flash memory through a flash memory address selector at the time of data read-out. 
Reading appearance of the data of the address of an address bus is carried out from a 
flash memory. The data by which reading appearance was carried out from the flash 
memory are sent out to a data bus through a flash memory data buffer. A memory 
control means While making the address of an address bus hold to an address register 
at the time of data writing, the data of a data bus are made to hold to a data register. 
The block number of the block which should perform writing and elimination in a flash 
memory is obtained from the address made to hold to an address register. By supplying 
the address included in the block of this block number to a flash memory through a 
flash memory address selector Reading appearance of the data of each address other 
than the address made to hold to an address register among all the addresses of the 
block shown with a block number is carried out from a flash memory. It is made to write 
in the location corresponding to each address other than the address which held the 
data by which reading appearance was carried out from the flash memory to the 
address register among all the addresses of the block in data memory. It is made to 
write in the location corresponding to the address which made the data made to hold to 
a data register hold to the address register in data memory. The data of a block of the 
block number in a flash memory are made to eliminate, and it is characterized by 
making it make the data of data memory write in to the block of the block number in a 
flash memory. 

[0007] Since the writing to a flash memory was controlled by the memory control means 
according to this configuration, complicated memory write-in actuation to a flash 
memory can be performed easily, without needing the software of dedication, and 
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treating like the usual memory is possible. The memory control means which flash 
memory equipment according to claim 2 is flash memory equipment which performs 
writing and elimination for the block which consists of two or more memory cells as a 
unit, and controls the whole, The address register holding the part I part address 
corresponding to the block number of the block which should perform writing and 
elimination of the addresses which consist of the part I part address and the part II part 
address of an address bus, The comparator which compares with the part I part address 
of the addresses of an address bus the part I part address which the address register 
held, The flash memory address selector which chooses the address of an address bus, 
and the address which a memory control means outputs, The flash memory which 
considers the address which a flash memory address selector outputs as an address 
input, The flash memory data buffer which connects a flash memory and a data bus, 
The data memory address selector which chooses the part II part address of the 
addresses of an address bus, and the address for the control which a memory control 
means outputs, It has the storage capacity of the same magnitude as the block which is 
the unit which performs writing and elimination of a flash memory. The data memory to 
which a data flag is set corresponding to the address with which the address which a 
data memory address selector outputs is considered as an address input, and data are 
written in, It has the data memory data buffer which connects data memory and a data 
bus. A memory control means When a comparator is made to compare the address of an 
address bus, and the address held at the address register at the time of data read-out 
and an inequality output occurs from a comparator The address of an address bus is 
made to supply to a flash memory through a flash memory address selector. Reading 
appearance of the data of the address of an address bus is carried out from a flash 
memory. When the data by which reading appearance was carried out from the flash 
memory are sent out to a data bus through a flash memory data buffer and a 
coincidence output occurs from a comparator The part II part address of the addresses 
of an address bus is supplied to data memory through a data memory address selector. 
When the data flag corresponding to the part II part address of the addresses of an 
address bus is set to data memory, reading appearance of the data of the part II part 
address of the addresses of an address bus is carried out from data memory. The data by 
which reading appearance was carried out are sent out from data memory to a data bus 
through a data memory data buffer. When the data flag corresponding to the part II 
part address of the addresses of an address bus is not set to data memory, the address of 
an address bus is made to supply to a flash memory through a flash memory address 
selector. Reading appearance of the data of the address of an address bus is carried out 
from a flash memory. The data by which reading appearance was carried out from the 
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flash memory are sent out to a data bus through a flash memory data buffer. A memory 
control means While not writing in data once [ after / powering on ] at the time of data 
writing The part I part address of the addresses of an address bus is made to write in an 
address register. By giving the part II part address of the addresses of an address bus to 
data memory through a data memory address selector While making the location 
corresponding to the part II part address of the addresses of the address bus of data 
memory memorize the data of a data bus through a data memory data buffer The data 
flag corresponding to the part II part address of the addresses of an address bus is made 
to set. A memory control means While writing in data once at least after powering on at 
the time of data writing When a comparator is made to compare the part I part address 
and the part I part address of an address bus which the address register held and a 
coincidence output occurs from a comparator By giving the part II part address of the 
addresses of an address bus to data memory through a data memory address selector 
While making the location corresponding to the part II part address of the addresses of 
the address bus of data memory memorize the data of a data bus through a data 
memory data buffer When the data flag corresponding to the part II part address of the 
addresses of an address bus is made to set and an inequality output occurs from a 
comparator By giving in common each address included in the block corresponding to 
the part I part address which the address register held to data memory and a flash 
memory respectively through a data memory address selector and a flash memory 
address selector [ sequential ] Data are made to copy to data memory only about the 
address with which the data flag is not set by data memory among each address 
included in the block corresponding to the part I part address of the addresses of the 
address bus in a flash memory. The data of the block corresponding to the part I part 
address of the addresses of the address bus in a flash memory are eliminated. The data 
of data memory are made to write in the block corresponding to the part I part address 
of the addresses of the address bus in a flash memory. Cancel the set of the data flag of 
data memory and the part I part address of the addresses of an address bus is made to 
write in an address register. By giving the part II part address of the addresses of an 
address bus to data memory through a data memory address selector While making the 
location corresponding to the part II part address of the addresses of the address bus of 
data memory memorize the data of a data bus through a data memory data buffer It is 
characterized by making it make the data flag corresponding to the part II part address 
of the addresses of the address bus of data memory set. 

[0008] Since the writing to a flash memory was controlled by the memory control means 
according to this configuration, complicated memory write-in actuation to a flash 
memory can be performed easily, without needing the software of dedication, and 
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treating like the usual memory is possible. And it completes in writing once to the 
continuous writing to the same block, and write-in time amount can be shortened. 
[0009] The memory control means which flash memory equipment according to claim 3 
is flash memory equipment which performs writing and elimination for the block which 
consists of two or more memory cells as a unit, and controls the whole, The part II part 
address corresponding to the block number of the block which should perform writing 
and elimination of the addresses which consist of the part I part address, the part II 
part address, and the part III part address of an address bus, and the address which a 
memory control means outputs The address tag memory address selector to choose and 
the address tag memory to which an address tag flag is set corresponding to the address 
with which the address outputted from an address tag memory address selector is 
considered as an address input, and data are written in, The address tag memory data 
buffer which connects address tag memory and an address bus and supplies the part I 
part address of an address bus to address tag memory as a data input, The comparator 
which compares with the part I part address of the addresses of an address bus the 
address by which reading appearance is carried out from address tag memory by 
considering the part II part address of the addresses of an address bus as an address 
input, The flash memory address selector which chooses the address of an address bus, 
and the address which a memory control means outputs, The flash memory which 
considers the address outputted from a flash memory address selector as an address 
input, The flash memory data buffer which connects a flash memory and a data bus, 
The data memory address selector which chooses the part II part address of the 
addresses of an address bus and the part III part address, and the address for the 
control which a memory control means outputs, It has the same capacity as a part for 
the number equivalent to the magnitude of the address space of the part II part address 
of the block which is the unit of the writing and elimination of a flash memory. The data 
memory to which a data flag is set corresponding to the address with which the address 
which a data memory address selector outputs is considered as an address input, and 
data are written in, It has the data memory data buffer which connects data memory 
and a data bus. A memory control means A comparator is made to compare the data to 
which reading appearance of the address tag memory address selector was carried out 
for the part II part address of the part I part address of the addresses of an address bus, 
and the addresses of an address bus from address tag memory as a through address 
input at the time of data read-out. When an inequality output occurs from a comparator, 
the address of an address bus is made to supply to a flash memory through a flash 
memory address selector. Reading appearance of the data of the address of an address 
bus is carried out from a flash memory. When the data by which reading appearance 
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was carried out from the flash memory are sent out to a data bus through a flash 
memory data buffer and a coincidence output occurs from a comparator The part II part 
address of the addresses of an address bus and the part III part address are supplied to 
data memory through a data memory address selector. When the data flag 
corresponding to the part II part address of the addresses of an address bus and the 
part III part address is set to data memory, reading appearance of the data of the part II 
part address of the addresses of an address bus and the part III part address is carried 
out from data memory. The data by which reading appearance was carried out are sent 
out from data memory to a data bus through a data memory data buffer. When the data 
flag corresponding to the part II part address of the addresses of an address bus and the 
part III part address is not set to data memory, the address of an address bus is made to 
supply to a flash memory through a flash memory address selector. Reading appearance 
of the data of the address of an address bus is carried out from a flash memory. The data 
by which reading appearance was carried out from the flash memory are sent out to a 
data bus through a flash memory data buffer. A memory control means Before 
completing the writing to all the addresses of address tag memory at the time of data 
writing While considering an address tag memory address selector for the part II part 
address of the addresses of an address bus as a through address input and making it 
write in address tag memory by making the part I part address of the addresses of an 
address bus into a data input The address tag flag corresponding to the address which 
performed the data writing in address tag memory is made to set. By giving the part II 
part address of the addresses of an address bus, and the part III part address to data 
memory through a data memory address selector While making the location 
corresponding to the part II part address of the addresses of the address bus of data 
memory, and the part III part address memorize the data of a data bus through a data 
memory data buffer The data flag corresponding to the part II part address of the 
addresses of the address bus in data memory and the part III part address is made to 
set. A memory control means After the writing to all the addresses of address tag 
memory is completed and all the address tag flags of all of address tag memory that 
carried out the address mapping are set at the time of data writing A comparator is 
made to compare the data which carried out reading appearance from address tag 
memory by considering the part II part address of the part I part address of the 
addresses of an address bus, and the addresses of an address bus as an address input. 
When a coincidence output occurs from a comparator By giving the part II part address 
of the addresses of an address bus, and the part III part address to data memory 
through a data memory address selector While making the location corresponding to the 
part II part address of the addresses of the address bus of data memory, and the part III 
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part address memorize the data of a data bus through a data memory data buffer When 
the data flag corresponding to the part II part address of the addresses of the address 
bus of data memory and the part III part address is made to set and an inequality 
output occurs from a comparator It is a data memory ad to sequential community about 
each address included in the block of the number corresponding to two or more sets of 
part I part addresses and the part II part address which are decided, respectively with 
the data which all the addresses and those addresses of address tag memory were made 
to memorize. By giving in common to data memory and a flash memory respectively 
through a loess selector and a flash memory address selector Only about the address 
with which the data flag is not set by data memory among each address included in the 
block of the number corresponding to two or more sets of part I part addresses in the 
address of the address bus in a flash memory, and the part II part address, data Make it 
copy to data memory and the data of the block corresponding to two or more sets of part 
I part addresses and the part II part address which are decided, respectively with the 
data which all the addresses and those addresses of address tag memory were made to 
memorize are eliminated. The data of data memory are made to write in the block 
corresponding to two or more sets of part I part addresses in the address of the address 
bus in a flash memory, and the part II part address. Until it cancels the set of the data 
flag of data memory and completes the writing to all the addresses of address tag 
memory While considering an address tag memory address selector for the part II part 
address of the addresses of an address bus as a through address input and making it 
write in address tag memory by making the part I part address of the addresses of an 
address bus into a data input The address tag flag corresponding to the address which 
performed the data writing in address tag memory is made to set. By giving the part II 
part address of the addresses of an address bus, and the part III part address to data 
memory through a data memory address selector While making the location 
corresponding to the part II part address of the addresses of the address bus of data 
memory, and the part III part address memorize the data of a data bus through a data 
memory data buffer It is characterized by making it make the data flag corresponding 
to the part II part address of the addresses of the address bus in data memory, and the 
part III part address set. 

[00 10] Since the writing to a flash memory was controlled by the memory control means 
according to this configuration, complicated memory write-in actuation to a flash 
memory can be performed easily, without needing the software of dedication, and 
treating like the usual memory is possible. And it completes in writing once to the 
continuous writing to two or more blocks, and write-in time amount can be shortened 
further. 
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[0011] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of the flash memory 
equipment of this invention is explained to a detail using drawing. 
(The gestalt of the 1st operation; it corresponds to claim 1) Drawing 1 is the block 
diagram showing the configuration of the flash memory equipment in the gestalt of 
operation of the 1st of this invention, drawing 1 - setting - 1 - an address bus and 2 - a 
data bus and 3 - a control signal input and 4 - a control signal output and 10 - for a 
data register and 44, as for a flash memory address selector and 51, data memory and 
50 are [ a memory control means and 20 / an address register and 40 / a flash memory 
and 52 ] flash memory data buffers. 

[0012] This flash memory equipment performs writing and elimination for the block 
which consists of two or more memory cells as a unit. In this, the address register 20 
with which the memory control means 10 controls the whole holds the address of an 
address bus 1. A data register 40 holds the data of a data bus 2. The flash memory 
address selector 50 chooses the address of an address bus 1, and the address which the 
memory control means 10 outputs. A flash memory 51 considers the address which the 
flash memory address selector 50 outputs as an address input. The flash memory data 
buffer 52 connects a flash memory 51 and a data bus 2. Data memory 44 has the storage 
capacity of the same magnitude as the block which is the unit which performs writing 
and elimination of a flash memory 51. 
_ [0013] Here, the memory control means 10 sends out the data by which were made to 
supply the address of an address bus 1 to a flash memory 51 through the flash memory 
address selector 50 at the time of data read-out, and were made to carry out reading 
appearance of the data of the address of an address bus 1 from a flash memory 51, and 
reading appearance was carried out from the flash memory 51 to a data bus 2 through 
the flash memory data buffer 52. Moreover, the memory control means 10 makes the 
data of a data bus 2 hold to a data register 40 while making the address of an address 
bus 1 hold to an address register 20 at the time of data writing. The block number of the 
block which should perform writing and elimination in a flash memory 51 is obtained 
from the address made to hold to an address register 20. By supplying the address 
included in the block of this block number to a flash memory 51 through the flash 
memory address selector 50 Reading appearance of the data of each address other than 
the address made to hold to an address register 20 among all the addresses of the block 
shown with a block number is carried out from a flash memory 51. It is made to write in 
the location corresponding to each address other than the address which held the data 
by which reading appearance was carried out from the flash memory 51 to the address 
register 20 among all the addresses of the block in data memory 44. It is made to write 
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in the location corresponding to the address which made the data made to hold to a data 
register 40 hold to the address register 20 in data memory 44. He makes the data of a 
block of the block number in a flash memory 51 eliminate, and is trying to make the 
data of data memory 44 write in to the block of the block number in a flash memory 51. 
[0014] hereafter, referring to drawing 1 , reading appearance of the actuation of the 
gestalt of this operation is carried out, and reading appearance is carried out in the 
middle of writing and write-in, or it divides and explains to writing. In this drawing, the 
broken line shows the signal for control. First, read-out is explained. The address signal 
of an address bus 1 is added to a flash memory 51 through the flash memory address 
selector 50 at the time of read-out. A flash memory 51 outputs the data of the added 
address, and outputs data to a data bus 2 through the flash memory data buffer 52. The 
memory control means 10 controls the selection direction of the flash memory address 
selector 50, and the flash memory data buffer 52. In this case, it becomes simple 
memory read-out. 

[0015] Then, writing is explained. Writing can be decomposed into four phases. The 1st 
is the phase required of the address register 20 and the data register 40 of writing in 
and holding the address and data. The memory control means 10 controls an address 
register 20 and a data register 40, and makes the content of an address bus 1 and the 
data bus 2 hold, respectively. The actuation to the exterior as a memory apparatus can 
be completed now. Therefore, it is visible as simple memory from the side using memory 
apparatus, such as a microcomputer. 

[0016] The 2nd phase is a phase of moving the data of the block in a flash memory 51 to 
rewrite to data memory 44. The memory control means 10 controls the flash memory 
address selector 50, and lets the signal which the memory control means 10 outputs 
pass. The memory control means 10 obtains the number of the block rewritten from the 
address which an address register 20 holds. By giving the address serially to a flash 
memory 51 through a flash memory address selector, the memory control means 10 
reads the data of the flash memory 51 of the obtained block number one by one, and 
stores them in data memory 44. The content of the data register 40 is stored in the data 
memory 44 equivalent to the address of an address register 20. Now, the earlier data 
which suited the flash memory 51, and the newly rewritten data were held at data 
memory 44. 

[0017] The 3rd phase is a phase which eliminates the block which should rewrite a flash 
memory 51. This can be performed because the memory control means 10 writes in a 
command to a flash memory 51. Control of the flash memory address selector 50 is the 
same as the 2nd phase. The 4th phase is a phase which writes in new data to a flash 
memory 51. This as well as the 3rd step can be performed because the memory control 
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means 10 writes in a command to a flash memory 51. Thus, the block with which the 
data to rewrite are contained can be transposed to a new content. 
[0018] Here, explanation is added about the control approach of a general flash memory. 
A flash memory can perform elimination and rewriting of the content. In order to 
perform elimination and rewriting of the content, a memory chip goes into washout 
mode or a write mode by writing specific data to the specific address of a flash memory. 
If a command is written in, it will express writing specific data to the specific address. If 
it goes into washout mode or a write mode, specified processing will be performed a 
flash memory not being visible as a ROM, and it being visible like an I/O device, and 
exchanging information with a memory control means. 

[0019] Below, read-out or the writing in the middle of write-in is explained. Since it 
cannot answer in the middle of write-in to the memory access from the outside, the 
response to memory access is kept waiting with the control signal output 4. As soon as 
writing is completed, it reads, or write-in actuation is started, and the response of 
memory access is made to complete. Before performing powering off, the data which 
remain in the address register 20 and the data register 40 must be written in to a flash 
memory 51. The procedure of writing is the same as that of what was explained in the 
top. 

[0020] As mentioned above, since according to the gestalt of this operation an address 
register 20, a data register 40, the flash memory address selector 51, and data memory 
44 are formed and the writing to a flash memory 51 was controlled by the memory 
control means 10, complicated memory write-in actuation to a flash memory 51 can be 
performed easily, without needing the software of dedication, and treating like the usual 
memory is possible. Therefore, it can access without being conscious of a flash memory 
51, and the software created for the memory of the general result can be worked as it is. 
[0021] (The gestalt of the 2nd operation; it corresponds to claim 2) Drawing 2 R> 2 is the 
block diagram showing the configuration of the flash memory equipment in the gestalt 
of operation of the 2nd of this invention, drawing 2 - setting - 1 - an address bus and 2 
- a data bus and 3 - a control signal input and 4 - a control signal output and 11 - a 
memory control means and 20 - an address register and 30 - for data memory and 43, 
as for a flash memory address selector and 51, a data memory data buffer and 50 are [ a 
comparator and 41 / a data memory address selector and 42 / a flash memory and 52 ] 
flash memory data buffers. 

[0022] Drawing 4 is the schematic diagram showing the data bit configuration of data 
memory 42. In drawing 4 , 60 is data division and 61 is the data flag section. First, 
explanation is added about data memory 42. Data memory 42 has the same address 
space as one block of a flash memory 51. The configuration of data memory 42 is 
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explained referring to drawing 4 . Data memory 42 consists of data division 60 and the 
data flag section 61. Data division 60 can store the data which should update a flash 
memory 51, can read them by the address bus 1 and the data bus 2, or the memory 
control means 11, and can be written in. The data flag section 61 can show that data are 
set, can read it only by the memory control means 11, and can be written in. Moreover, if 
writing is performed from an address bus 1 and a data bus 2, the data flag section 61 of 
the corresponding address will be set. In addition, the after [ powering on ] data flag 
section 61 is taken as the condition that all are not set. 

[0023] Below, flash memory equipment is explained. This flash memory equipment 
performs writing and elimination for the block which consists of two or more memory 
cells as a unit. In this, the memory control means 11 controls the whole. An address 
register 20 holds the part I part address corresponding to the block number of the block 
which should perform writing and elimination of the addresses which consist of the part 
I part address (upper address) and the part II part address (lower address) of an 
address bus 1. A comparator 30 compares with the part I part address of the addresses 
of an address bus 1 the part I part address which the address register 20 held. The flash 
memory address selector 50 chooses the address of an address bus 1, and the address 
which the memory control means 11 outputs. A flash memory 51 considers the address 
which the flash memory address selector 50 outputs as an address input. The flash 
memory data buffer 52 connects a flash memory 51 and a data bus 2. The data memory 
address selector 41 chooses the part II part address of the addresses of an address bus 1, 
and the address for the control which the memory control means 11 outputs. A data flag 
is set corresponding to the address with which data memory 42 has the memory 
capacity of the same magnitude as the block which is the unit which performs writing 
and elimination of a flash memory 51, and considers the address which the data 
memory address selector 41 outputs as an address input, and data are written in. The 
data memory data buffer 43 connects data memory 42 and a data bus 2. 
[0024] The memory control means 12 makes a comparator 30 compare the address of an 
address bus 1, and the address held at the address register 20 here at the time of data 
read-out. When an inequality output occurs from a comparator 30, the data by which 
were made to supply the address of an address bus 1 to a flash memory 51 through the 
flash memory address selector 50, and were made to carry out reading appearance of 
the data of the address of an address bus 1 from a flash memory 51, and reading 
appearance was carried out from the flash memory 51 are sent out to a data bus 2 
through the flash memory data buffer 52. 

[0025] moreover, when a coincidence output occurs from a comparator 30 The part II 
part address of the addresses of an address bus 1 is supplied to data memory 42 through 
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the data memory address selector 41. When the data flag corresponding to the part II 
part address of the addresses of an address bus 1 is set to data memory 42, reading 
appearance of the data of the part II part address of the addresses of an address bus 1 is 
carried out from data memory 42. The data by which reading appearance was carried 
out are sent out from data memory 42 to a data bus 2 through the data memory data 
buffer 43. When the data flag corresponding to the part II part address of the addresses 
of an address bus 1 is not set to data memory 42, the address of an address bus 1 is 
made to supply to a flash memory 51 through the flash memory address selector 50. The 
data by which were made to carry out reading appearance of the data of the address of 
an address bus 1 from a flash memory 51, and reading appearance was carried out from 
the flash memory 51 are sent out to a data bus 2 through the flash memory data buffer 
52. 

[0026] moreover, while the memory control means 11 is not writing in data once [ after / 
powering on ] at the time of data writing The part I part address of the addresses of an 
address bus 1 is made to write in an address register 20. By giving the part II part 
address of the addresses of an address bus 1 to data memory 42 through the data 
memory address selector 41 While making the location corresponding to the part II part 
address of the addresses of the address bus 1 of data memory 42 memorize the data of a 
data bus 1 through the data memory data buffer 43 The data flag corresponding to the 
part II part address of the addresses of an address bus 1 is made to set. 
[0027] Moreover, the memory control means 11 makes a comparator 30 compare the 
part I part address and the part I part address of an address bus 1 which the address 
register 20 held, while writing in data once at least after powering on at the time of data 
writing. In this case, when a coincidence output occurs from a comparator 30 By giving 
the part II part address of the addresses of an address bus 1 to data memory 42 through 
the data memory address selector 41 While making the location corresponding to the 
part II part address of the addresses of the address bus 1 of data memory 42 memorize 
the data of a data bus 2 through the data memory data buffer 43 The data flag 
corresponding to the part II part address of the addresses of an address bus 1 is made to 
set. 

[0028] Moreover, when an inequality output occurs from a comparator 30 It lets the data 
memory address selector 41 and the flash memory address selector 50 pass for each 
address included in the block corresponding to the part I part address which the 
address register 20 held [ sequential ], respectively. By giving in common to data 
memory 42 and a flash memory 51 Data are made to copy to data memory 42 only about 
the address with which the data flag is not set by data memory 42 among each address 
included in the block corresponding to the part I part address of the addresses of the 
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address bus in a flash memory 51. The data of the block corresponding to the part I part 
address of the addresses of the address bus 1 in a flash memory 51 are eliminated. The 
data of data memory 42 are made to write in the block corresponding to the part I part 
address of the addresses of the address bus 1 in a flash memory 51. Cancel the set of the 
data flag of data memory 42, and the part I part address of the addresses of an address 
bus 1 is made to write in an address register 20. By giving the part II part address of the 
addresses of an address bus 1 to data memory 42 through the data memory address 
selector 41 While making the location corresponding to the part II part address of the 
addresses of the address bus 1 of data memory 42 memorize the data of a data bus 2 
through the data memory data buffer 43 He is trying to make the data flag 
corresponding to the part II part address of the addresses of the address bus 1 of data 
memory 42 set. 

[0029] Hereafter, actuation of flash memory equipment is explained in detail. When 
data are not once written to flash memory equipment yet after powering on, the part I 
part address of the block numbers of the address which had writing first, i.e., the 
address of an address bus 1, is written in an address register 20. data are written in the 
address corresponding to the part II part address of the addresses of an address bus 1, 
and the data flag section 61 is set to it, simultaneously the data division 60 of data 
memory 42. At this event, write-in actuation is not performed to a flash memory 51. 
[0030] Actuation of the gestalt of this operation is divided and explained to read-out and 
writing, referring to drawing 2 . First, read-out is explained. Read-out has two 
conditions. In the address register 20, the block number with which writing was in the 
past is held. Only the reading appearance from the block with which only the reading 
appearance from the block with which two conditions wrote in in the past was writing in 
in the past is determined. 

[0031] In read-out from the block which had not written in in the past, the inequality 
signal which shows the inequality of the address from a comparator 30 is outputted. In 
this case, the address of an address bus 1 is added to a flash memory 51 through the 
flash memory address selector 50 at the time of read-out. A flash memory 51 outputs the 
data of the added address, and outputs data to a data bus 2 through the flash memory 
data buffer 52. The memory control means 11 controls the selection direction of the flash 
memory address selector 50, and the flash memory data buffer 52. In this case, it 
becomes simple memory read-out. 

[0032] When reading from the block which wrote in, the coincidence signal which shows 
that it was in agreement from the comparator 30 is outputted. In this case, the address 
of an address bus 1 is added to data memory 42 through the data memory address 
selector 41. If the signal which shows that there was writing is acquired from the data 
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flag section 61 ( drawing 4 ) of data memory 42, the output of the data division 60 of 
data memory 42 will be outputted to a data bus 2 through the data memory data buffer 
43. That is, the data written to data memory 42 in the past will be read from data 
memory 42. if the signal which shows that there was no writing is acquired from the 
data flag section 61 ( drawing 4 ) of data memory 42 the address of an address bus 1 - 
the flash memory address selector 50 - a passage - a flash memory 51 - adding - 
having . A flash memory 51 outputs the data of the added address, and outputs data to a 
data bus 2 through the flash memory data buffer 52. In this case, it means reading data 
from a flash memory 51. 

[0033] Below, the writing of data is explained. Writing can roughly be decomposed into 
three actuation. The 1st is the case where data are not once written to flash memory 
equipment yet after powering on. In the case where the writing to the same block as the 
block written in recently is performed, the 2nd is the case where the 3rd performs the 
writing to the block written in recently and the different block. 

[0034] When the writing to the same block as the block written in recently is performed 
and the address given from an address bus 1 and the content of the address register 20 
are compared by the comparator 30, from a comparator 30, the coincidence signal which 
shows that it was in agreement is outputted, this is given to the memory control means 
11, and the control approach is determined. Others are the same as the case where data 
are not once written to flash memory equipment yet after powering on who explained 
previously. 

[0035] When the writing to the block written in recently and the different block is 
performed and the content of the address given from an address bus 1 and the address 
register 20 is compared by the comparator 30, from a comparator 30, the inequality 
signal which shows that it is not in agreement is outputted, this is given to the memory 
control means 11, and the control approach is determined. In this case, it writes in to a 
flash memory 51. Write-in actuation is decomposed into five phases. 
[0036] The 1st copies the content of the flash memory 51 to data memory 42. The 
memory control means 11 performs the following actuation, making a sequential change 
of the address to a flash memory 51 and data memory 42. If data memory 42 is read first 
and the data flag section 61 is set, since it is shown that writing has taken place, it 
advances to the next address, if the data flag section 61 is not set, the data which 
carried out reading appearance of the flash memory 51, and carried out reading 
appearance to the data division 60 of data memory 42 are written in. The data which 
should update a flash memory 51 are able to be prepared for data memory 42 above. 
[0037] It is writing of as opposed to [ as opposed to / in the 2nd phase / elimination of a 
flash memory 51 ] a flash memory 51 in the 3rd phase, and this is the same as the 3rd 
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step explained with the gestalt of the 1st operation, and the 4th step. The 4th phase is 
elimination of the data flag section 61 of data memory 42. The memory control means 11 
writes in the condition that data are not set to the data flag section 61 of data memory 
42. 

[0038] The 5th phase is written in to an address register 20 and data memory 42, and 
holds information. The block number of the address with writing is written in an 
address register 20. Data are written in data memory 42 to the address corresponding 
to it and coincidence at data division 60, and the data flag section 61 is set. In addition, 
since access is kept waiting with the control signal output 4 while performing the 
writing to a flash memory 51 unlike the gestalt of the 1st operation, while writing in the 
flash memory 51, the demand of read-out or writing does not come. 
[0039] As mentioned above, since according to the gestalt of this operation an address 
register 20, a comparator 30, the data memory address selector 41, data memory 42, the 
data memory data buffer 43, and the flash memory address selector 51 are formed and 
the writing to a flash memory 51 was controlled by the memory control means 11, 
complicated memory write-in actuation to a flash memory 51 can be performed easily, 
without needing the software of dedication, and treating like the usual memory is 
possible. Therefore, it can access without being conscious of a flash memory 51, and the 
software created for the memory of the general result can be worked as it is. In addition, 
in the continuous writing to the same block, the writing to a flash memory 51 does not 
take place, but it completes in writing once to the continuous writing of as opposed to 
[ since it writes in and comes out and writing takes place for the first time ] the same 
block to another block, therefore it writes in and a count can be lessened, it decreases 
and the access-restriction time amount by writing can do comparatively few in the 
degradation by using a flash memory 51. 

[0040] In addition, if an address register and 1 set of data register are added, it can 
avoid keeping a bus waiting also to the writing from the bus by which the writing to a 
flash memory 51 takes place like the gestalt of the 1st operation. Moreover, the data 
memory address selector 41, data memory 42, and the data memory data buffer 43 can 
be replaced by the dual port memory 45 which has two data terminals DTI and DT2 
corresponding to two address terminals AD1 and AD2 as shown in drawing 6 , and these 
address terminals AD1 and AD2, respectively. Specifically two input terminals of the 
data memory address selector 41 and two address terminals ADl and AD2 of dual port 
memory 45 correspond, the output terminal of data memory 42 and one data terminal 
DT 1 of dual port memory 45 correspond, and the output terminal of the data memory 
data buffer 43 and the data terminal DT 2 of another side of dual port memory 45 
correspond. 
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[0041] (Gestalt of the 3rd operation) Drawing 3 is the block diagram showing the 
configuration of the flash memory equipment in the gestalt of operation of the 3rd of 
this invention, drawing 3 - setting 1 - an address bus and 2 - a data bus and 3 - a 
control signal input and 4 - a control signal output and 12 - a memory control means 
and 21 - an address tag memory address selector and 22 - address tag memory and 23 
- an address tag memory data buffer and 30 - for data memory and 43, as for a flash 
memory address selector and 51, a data memory data buffer and 50 are [ a comparator 
and 41 / a data memory address selector and 42 / a flash memory and 52 ] flash memory 
data buffers. 

[0042] Drawing 5 (a) shows the bit pattern of the address of flash memory equipment, 
and drawing 5 (b) shows the bit pattern of the address tag memory 22. In the bit pattern 
of the address of the flash memory equipment of drawing 5 (a), the left-hand side of 
drawing shows the high-order-digit side. Being able to divide the whole into three parts 
(the part I part address (for example, upper address), the part II part address (for 
example, middle address), the part III part address (for example, lower address)), a 
low-ranking digit (the part III part address) is a part equivalent to the block-address 
space of a flash memory 51. For example, if the magnitude of a block is the 256 
addresses, 8 bits corresponds to this. The following part (the part II part address) is a 
part added to the address of the address tag memory 22. This part and the part 
equivalent to the block address like the point are added to the address of data memory 
42. The part (the part I part address) in which the address remains is added to the data 
of the address tag memory 22. 

[0043] In the bit pattern of the data of the address tag memory 22 of drawing 5 (b), the 
top section (the part I part address) of drawing 5 (a) was added to data (a part of block 
number of the data stored in data memory 42), and 62 is written in according to the 
conditions which are an event of writing in to the address tag section, a call, and a flash 
memory 51. As for this part, the memory control means 12 can perform read-out and 
writing, and read-out from an address bus 1 and a data bus 2 and writing are not made. 
63 is the address tag flag section, it is written in according to the conditions which are 
an event of writing in to a flash memory 51, and it is shown that the address tag section 
62 is effective, and if writing takes place to the address tag section 62, it will be set. this 
part can be written in by the memory control means 12 carrying out reading appearance, 
and carries out reading appearance from an address bus 1 and a data bus 2, and writing 
is not made. 

[0044] Below, flash memory equipment is explained. This flash memory equipment 
performs writing and elimination for the block which consists of two or more memory 
cells as a unit. In this, the memory control means 12 controls the whole. The address tag 
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memory address selector 21 chooses the part II part address corresponding to the block 
number of the block which should perform writing and elimination of the addresses 
which consist of the part I part address, the part II part address, and the part III part 
address of an address bus 1, and the address which the memory control means 12 
outputs. An address tag flag is set corresponding to the address with which the address 
tag memory 22 considers the address outputted from the address tag memory address 
selector 21 as an address input, and data are written in. The address tag memory data 
buffer 23 connects the address tag memory 22 and an address bus 1, and supplies the 
part I part address of an address bus 1 to the address tag memory 22 as a data input. A 
comparator 30 compares with the part I part address of the addresses of an address bus 
1 the address by which reading appearance is carried out from the address tag memory 
22 by considering the part II part address of the addresses of an address bus 1 as an 
address input. The flash memory address selector 50 chooses the address of an address 
bus 1, and the address which the memory control means 12 outputs. A flash memory 51 
considers the address outputted from the flash memory address selector 50 as an 
address input. The flash memory data buffer 52 connects a flash memory 51 and a data 
bus 2. The data memory address selector 41 chooses the part II part address of the 
addresses of an address bus 1 and the part III part address, and the address for the 
control which the memory control means 12 outputs. A data flag is set corresponding to 
the address with which data memory 42 has the same capacity as a part for the number 
equivalent to the magnitude of the address space of the part II part address of the block 
which is the unit of the writing and elimination of a flash memory 51, and considers the 
address which the data memory address selector 41 outputs as an address input, and 
data are written in. The data memory data buffer 43 connects data memory 42 and a 
data bus 2. 

[0045] The above-mentioned memory control means 12 makes a comparator 30 compare 
the data to which reading appearance of the address tag memory address selector 21 
was carried out for the part II part address of the part I part address of the addresses of 
an address bus 1, and the addresses of an address bus 1 from the address tag memory 
22 as a through address input at the time of data read-out. In this case, when an 
inequality output occurs from a comparator 30, the data by which were made to supply 
the address of an address bus 1 to a flash memory 51 through the flash memory address 
selector 50, and were made to carry out reading appearance of the data of the address of 
an address bus 1 from a flash memory 51, and reading appearance was carried out from 
the flash memory 51 are sent out to a data bus 2 through the flash memory data buffer 
52. 

[0046] moreover, when a coincidence output occurs from a comparator 30 The part II 
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part address of the addresses of an address bus 1 and the part III part address are 
supplied to data memory 42 through the data memory address selector 41. When the 
data flag corresponding to the part II part address of the addresses of an address bus 1 
and the part III part address is set to data memory 42 being alike the data by which 
were made to carry out reading appearance of the data of the part II part address of the 
addresses of an address bus 1 and the part III part address from data memory 42, and 
reading appearance was carried out from data memory 42 are sent out to a data bus 2 
through the data memory data buffer 43. The data by which were made to supply the 
address of an address bus 1 to a flash memory 51 through the flash memory address 
selector 50 on the other hand when the data flag corresponding to the part II part 
address of the addresses of an address bus 1 and the part III part address was not set to 
data memory 42, and were made to carry out reading appearance of the data of the 
address of an address bus 1 from a flash memory 51, and reading appearance was 
carried out from the flash memory 51 are sent out to a data bus 2 through the flash 
memory data buffer 52. 

[0047] moreover, before the memory control means 12 completes the writing to all the 
addresses of the address tag memory 22 at the time of data writing While considering 
the address tag memory address selector 21 for the part II part address of the addresses 
of an address bus 1 as a through address input and making it write in the address tag 
memory 22 by making the part I part address of the addresses of an address bus 1 into a 
data input The address tag flag corresponding to the address which performed the data 
writing in the address tag memory 22 is made to set. By giving the part II part address 
of the addresses of an address bus 1, and the part III part address to data memory 42 
through the data memory address selector 41 While making the location corresponding 
to the part II part address of the addresses of the address bus 1 of data memory 42, and 
the part III part address memorize the data of a data bus 2 through the data memory 
data buffer 43 The data flag corresponding to the part II part address of the addresses of 
the address bus 1 in data memory 42 and the part III part address is made to set. 
[0048] furthermore, after the writing to all the addresses of the address tag memory 22 
is completed and all the address tag flags of all of the address tag memory 22 that 
carried out the address mapping are set at the time of data writing, the memory control 
means 12 A comparator 30 is made to compare the data which carried out reading 
appearance from the address tag memory 22 by considering the part II part address of 
the part I part address of the addresses of an address bus 1, and the addresses of an 
address bus 1 as an address input. 

[0049] in this case, when a coincidence output occurs from a comparator 30 By giving 
the part II part address of the addresses of an address bus 1, and the part III part 
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address to data memory 42 through the data memory address selector 41 While making 
the location corresponding to the part II part address of the addresses of the address 
bus 1 of data memory 42, and the part III part address memorize the data of a data bus 
2 through the data memory data buffer 43 The data flag corresponding to the part II 
part address of the addresses of the address bus 1 of data memory 42 and the part III 
part address is made to set. 

[0050] moreover, when an inequality output occurs from a comparator 30 With the data 
which all the addresses and those addresses of the address tag memory 22 were made to 
memorize It lets the data memory address selector 41 and the flash memory address 
selector 50 pass for each address included in the block of the number corresponding to 
two or more sets of part I part addresses and the part II part address which are decided, 
respectively [ sequential ], respectively. By giving in common to data memory 42 and a 
flash memory 51 Only about the address with which the data flag is not set by data 
memory 42 among each address included in the block of the number corresponding to 
two or more sets of part I part addresses in the address of the address bus 1 in a flash 
memory 51, and the part II part address, data It is made to copy to data memory 42. It 
continues and the data of the block corresponding to two or more sets of part I part 
addresses and the part II part address which are decided, respectively with the data 
which all the addresses and those addresses of the address tag memory 22 were made to 
memorize are eliminated. It continues and the data of data memory 42 are made to 
write in the block corresponding to two or more sets of part I part addresses in the 
address of the address bus 1 in a flash memory 51, and the part II part address. It 
continues and the set of the data flag of data memory 42 is canceled. While making it 
write in the address tag memory 22 by making the part I part address of the addresses 
of an address bus 1 into a data input while considering the address tag memory address 
selector 21 for the part II part address of the addresses of an address bus 1 as a through 
address input until it completes the writing to all the addresses of the address tag 
memory 22 continuously, the address tag flag corresponding to the address which 
performed the data writing in the address tag memory 22 is made to set. Moreover, by 
giving the part II part address of the addresses of an address bus 1, and the part III part 
address to data memory 42 through the data memory address selector 41 While making 
the location corresponding to the part II part address of the addresses of the address 
bus 1 of data memory 42, and the part III part address memorize the data of a data bus 
2 through the data memory data buffer 43 The data flag corresponding to the part II 
part address of the addresses of the address bus 1 in data memory 42 and the part III 
part address is made to set. 

[0051] Since the fundamental actuation in the gestalt of this operation is close to the 
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gestalt of the 2nd operation, only a part with that difference is explained in more detail. 
A big difference is replaced with an address register 20, and is the increase of capacity 
and the point carried out of data memory 42 corresponding to the address tag memory 
address selector 21, the address tag memory 22, the point using the address tag memory 
data buffer 23, and its capacity Thereby, to two or more blocks, the written-in data can 
be held and the writing to a flash memory 51 can be reduced more compared with the 
gestalt of the 2nd operation. 

[0052] In read-out, the block which wrote in in the past is recorded on the address tag 
memory 22. At the time of read-out to the block from which writing had not taken place 
in the past, a comparator 30 emits an inequality signal, this is received, and the 
memory control means 12 makes the path of an address bus 1, the flash memory 
address selector 50, a flash memory 51, the flash memory data buffer 52, and a data bus 
2. This becomes direct read-out from a flash memory 51. 

[0053] At the time of read-out to the block from which writing took place in the past, a 
comparator 30 emits a coincidence signal, this is received, and, as for the memory 
control means 12, two paths, the path of an address bus 1, the data memory address 
selector 41, and data memory 42 and the path of an address bus 1, the flash memory 
address selector 50, and a flash memory 51, in all are made first. Here, if the signal 
which shows that the past had writing is acquired from the data flag section 61 of data 
memory 42, the path of the data memory data buffer 43 and a data bus 2 will be made, 
and the content which wrote in the past will be outputted. On the other hand, if the 
signal which shows that there was no writing in the past is acquired from the data flag 
section 61 of data memory 42, the path of the flash memory data buffer 52 and a data 
bus 2 will be made, and the content of the flash memory 51 will be outputted. 
[0054] If the signal which shows in writing that it was in agreement from the 
comparator 30 is acquired, since it will be the block which wrote in in the past, the data 
memory address selector 41 and the content written in in the path of data memory 42 
are stored in data memory 42. If the signal which shows an inequality is acquired from 
a comparator 30, the writing to a flash memory 51 will be performed. This part is the 
same as the gestalt of the 2nd operation. If the writing to a flash memory 51 is 
completed, renewal of the address tag memory 22 and data memory 42 will be 
performed. 

[0055] According to the gestalt of this operation, as mentioned above The address tag 
memory address selector 21, the address tag memory 22, the address tag memory data 
buffer 23, a comparator 30, the data memory address selector 41, data memory 42, the 
data memory data buffer 43, and the flash memory address selector 51 Since it prepares 
and the writing to a flash memory 51 was controlled by the memory control means 12 
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Complicated memory write-in actuation to a flash memory 51 can be performed easily, 
without needing the software of dedication, and treating like the usual memory is 
possible. Therefore, it can access without being conscious of a flash memory 51, and the 
software created for the memory of the general result can be worked as it is. In addition, 
by the continuous writing to two or more blocks, the writing to a flash memory 51 does 
not take place, but it completes in writing once to the continuous writing of as opposed 
to [ since it writes in and comes out and the writing of two or more blocks takes place for 
the first time ] two or more blocks to another blocks other than two or more 
above-mentioned blocks, and write-in time amount can be shortened further. Therefore, 
the count of writing can be lessened further, and the access -restriction time amount by 
writing decreases further, and can lessen degradation by using a flash memory 51 
further. 

[0056] In addition, it can replace with the address tag memory address selector 21, the 
address tag memory 22, and the address tag memory data buffer 23, and the dual port 
RAM 24 which has two data terminals DTI and DT2 corresponding to two address 
terminals AD1 and AD2 as shown in drawing 7 , and these address terminals ADl and 
AD2 can also be used. Two input terminals of the address tag memory address selector 
21 and two address terminals ADl and AD2 of a dual port RAM 24 correspond, and, 
specifically, it corresponds with the output terminal of the address tag memory 22, and 
one data terminal DT 1 of a dual port RAM 24. In addition The data terminal DT 2 of 
another side of a dual port RAM 24 is connected to address terminal AD2 of a dual port 
RAM 24. 

[0057] Moreover, it is possible to rearrange the location sequence of the bit pattern of an 
address space into drawing 5 (a), and there is also no need of dividing a bit continuously. 
As the gestalt of the 2nd operation described, it is also possible by placing an address 
register and a data register before an address memory address selector and a data 
memory address selector to open a bus in early stages of write-in actuation. 
[0058] 

[Effect of the Invention] According to flash memory equipment according to claim 1, 
since the writing to a flash memory was controlled by the memory control means, 
complicated memory write-in actuation to a flash memory can be performed easily, 
without needing the software of dedication, and treating like the usual memory is" 
possible, therefore, the degradation by the old personal computer which used general 
memory, and the software of a Personal Digital Assistant being able to use as it is, and 
in addition using a flash memory - few - it can do - in addition - and a memory 
apparatus without the danger by a cell being lost can be realized, and it is dramatically 
advantageous practically. 



JP09- 149054 



[0059] According to flash memory equipment according to claim 2, since the writing to a 
flash memory was controlled by the memory control means, complicated memory 
write-in actuation to a flash memory can be performed easily, without needing the 
software of dedication, and treating like the usual memory is possible. And it completes 
in writing once to the continuous writing to the same block, and write-in time amount 
can be shortened, therefore, the degradation by the old personal computer which used 
general memory, and the software of a Personal Digital Assistant being able to use as it 
is, and in addition using a flash memory - few - it can do - in addition - and a memory 
apparatus without the danger by a cell being lost can be realized, and it is dramatically 
advantageous practically. According to flash memory equipment according to claim 3, 
since the writing to a flash memory was controlled by the memory control means, 
complicated memory write-in actuation to a flash memory can be performed easily, 
without needing the software of dedication, and treating like the usual memory is 
possible. And it completes in writing once to the continuous writing to two or more 
blocks, and write-in time amount can be shortened further, therefore, the degradation 
by the old personal computer which used general memory, and the software of a 
Personal Digital Assistant being able to use as it is, and in addition using a flash 
memory - few - it can do - in addition - and a memory apparatus without the danger 
by a cell being lost can be realized, and it is dramatically advantageous practically. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing ll It is the block diagram showing the configuration of the flash memory 
equipment in the gestalt of operation of the 1st of this invention. 

[Drawing 2] It is the block diagram showing the configuration of the flash memory 
equipment in the gestalt of operation of the 2nd of this invention. 

[Drawing 3] It is the block diagram showing the configuration of the flash memory 
equipment in the gestalt of operation of the 3rd of this invention. 

[Drawing 4] It is the schematic diagram showing the bit pattern of the data of data 
memory. 

[Drawing 51 It is the outline schematic drawing showing the bit pattern of the data of 
address tag memory. 

[Drawing 61 It is a schematic diagram for explaining the replacement to dual port 
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memory from a data memory address selector, data memory, and a data memory data 
buffer. 

[Drawing 7] It is a schematic diagram for explaining the replacement to an address tag 
memory address selector, address tag memory, and dual port memory from an address 
tag memory data buffer. 
[Description of Notations] 

1 Address Bus 

2 Data Bus 

3 Control Signal Input 

4 Control Signal Output 

10 Memory Control Means 

11 Memory Control Means 

12 Memory Control Means 

20 Address Register 

21 Address Tag Memory Address Selector 

22 Address Tag Memory 

23 Address Tag Memory Data Buffer 
30 Comparator 

40 Data Register 

41 Data Memory Address Selector 

42 Data Memory 

43 Data Memory Data Buffer 

44 Data Memory 

50 Flash Memory Address Selector 

51 Flash Memory 

52 Flash Memory Data Buffer 

60 Data Division 

61 Data Flag Section 

62 Address Tag Section 

63 Address Tag Flag Section 



[Translation done.] 
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